In this paper we study the determinants of child anthropometrics on a sample of poor Colombian children living in small municipalities. We focus on the influence of household consumption, and public infrastructure. We take into account the endogeneity of household consumption using two different sets of instruments: household assets and municipality average wage. We find that household consumption is an important determinant of child health. The importance of the effect is confirmed by the two different sets of instruments. We find that using ordinary least squares would lead to conclude that the importance of household consumption is much smaller than the instrumental variable estimates suggest. The presence of a public hospital in the municipality positively influences child health. The extent of the piped water network positively influences the health of children if their parents have at least some education. The number of hours of growth and development check-ups is also an important determinant of child health. We find that some of these results only show up once squared and interaction terms have been included in the regression. Overall, our estimates suggest that both public and private investments are important to improve child health in poor environments.
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Introduction
Malnutrition is a very serious problem in developing countries. According to Onis et al. (2000) about one third of less than five years old children are stunted in growth. There is evidence that inadequate nutrition in childhood affects long term physical development (Martorell and Habicht, 1986, Barker, 1990) , as well as the development of cognitive skills (Brown and Pollitt, 1996 and Balazs et al 1986) and educational attainment (Behrman, 1996, Strauss and Thomas 1995) . This in turn affects productivity later in life (Dasgupta 1993 , Strauss and Thomas 1998 , and Schultz 1999 . The main aim of this study is modelling some of the main determinants of child health in Colombia, where the positive influence of health on wages has also been documented (Ribero, 1999) .
The purpose of this paper is to understand the determinants of child health. In particular, we will focus on the influence of household consumption and public infrastructure on child health. This would inform policy makers when setting priorities among different interventions. It is important to understand whether different policies are substitutes or complements. Poverty and low education could cause bottlenecks, not allowing other public policies to influence child health. If this is the case, an effective policy aimed at improving child health might need to be complemented with different interventions. Moreover, policy interventions do not necessarily have a homogenous impact across the population. Some, maybe the lowest educated, might not benefit from certain programs. To uncover these types of interactions would help a better targeting of programs that aim at improving child health. Finally, it is also worth considering that different policies manifest their effect over different horizons. If one finds that mother's education is crucial for children health and possibly for the effectiveness of other interventions, such as those aimed at developing health infrastructure, one could not hope to have results in the very short run. However, such results would constitute a further reason and justification for education interventions. On the contrary, if one were to find that health and other basic infrastructure was important per-se and for the whole poor population, then one might want to concentrate resources there and hope for results even in the short run. These considerations should be important in any cost-benefit analysis.
Malnutrition and child health should be directly related to household's resources in general, and household consumption in particular. More affluent households can provide their children with more and better nutrients. Medicines and visits to doctors might not be affordable for the poorest. While 3 theoretically this seems a clear relation, its quantification remains important to understand how different policies will help child health as well as to study the relative merit of some policies (for instance, cash transfers) relative to others policy instruments.
In this paper we are particularly interested in how public infrastructure influences child health. Access to sanitary and health care infrastructure is another likely determinant of child health. There is evidence that increasing the provision of basic health services (birth services, availability of drugs, immunizations) improves considerable child health (Thomas et al 1996 and Lavy et al 1996) . Wolfe and Behrman (1982) find evidence that access to refrigeration and good quality sewage systems positively influence child health. There is evidence that child height is positively affected by access to infrastructure such as sewage, piped water and sanitation (Lavy et al. 1996, Thomas and Strauss 1992 and Jalan and Ravallion 2003) .
Quality of health care has received recent attention as a determinant of child health. Barber and Gertler (2001) conclude that in Indonesia children who live in communities with high quality care are healthier compared with children who live in areas with poor quality. Peabody et al (1998) showed that Jamaican women with access to high quality prenatal care have higher birth weights than women with access to poor quality care. It is clear, however, that to establish causal relationships between access and/or quality care and child health is extremely difficult. Better doctors might prefer to stay in towns with higher income and quality of life what makes obtaining casual relationships very difficult.
Conditional transfer programs have been shown to improve child health. PROGRESA, for instance, where nutritional supplements were linked to the participation in various educational programs, has had a significant impact on increasing child growth and in reducing the probability of child stunting.
However, it is unclear if this improvement is because more resources are available to the household, or because the program improves the access of the household to health care facilities (Skoufias, 2001 ).
More importantly, it is not completely obvious what is the role played by the conditionality.
For the purpose of this study, it is of particular interest to determine how education interacts with other factors and policies in explaining child health. Jalan and Ravallion (2003) find that child health from poorest and lowest educated households in India do not significantly improve by having piped water at home. However, this is not the case for children from more educated households. Wolfe and 4 Behrman (1982) find that child health and nutrition are positively associated with schooling, except in low-income rural areas. These references suggest the existence of bottlenecks that need to be addressed: low education does not allow other interventions to improve health care (as in Jalan and Ravallion, 2003) or poverty does not allow education to improve child health (as in Wolfe and Behrman, 1982) .
The paper is organized as follows: Section 2 outlines the basic methodology followed in the paper, Section 3 describe the sampling scheme while Section 4 describes the data and comments on the main variables of the analysis. Section 5 comments the results and finally Section 6 concludes.
The Methodology
We will use a regression framework in order to estimate the relation between child health and its determinants: consumption, background variables including household education and community level variables. Child health will be measured according to four anthropometric indicators: height for age, weight for age, height for age and leg-length for age. For each anthropometric indicator, we estimate the following regression:
, ln for the i th -child, X hi to i th -child's household level variables including head of household and mother's education, C hi is i th -child's household consumption, X ci as i th -child's community variables including the presence of a hospital or access to piped water.
The error terms ε ci represents omitted community variables and ε i represents an error term that includes omitted variables at the individual and household level.
We will try to take into account that behavioral responses can cause a negative correlation between C hi and the error term ε i . Parents might increase household consumption in response to a negative shock in child health. This might occur not only for directly health related expenses as payments to doctors and medicines, but also in food consumption or any other input of a health production function. This 5 negative correlation will downplay the role of household consumption in health, as the data will contain children with low health but relatively high household consumption. In econometric terminology, we will say that household consumption is likely to be endogenous. We do not believe that limited definitions of household consumption, i.e. household consumption excluding health related consumption, will solve this possible endogeneity. The household might substitute consumption across different categories in response to an illness shock. For instance, they might reduce leisure consumption to pay for health related expenses. Moreover, a health care professional might recommend increasing the consumption of nutrient rich food to improve child's nutritional status.
Instrumental variables techniques are required to solve the possible endogeneity of household consumption. The most difficult task is to find a valid instrument for the regression above. The literature on demand systems typically uses income to instrument consumption. If preferences are separable between consumption and leisure, total consumption but not income is relevant to decide on the good shares. However, there are several reasons why household income might not be a valid instrument. Households with a child in bad health might increase labor supply to save money for future health care expenses. Consequently, income would be negatively related to ε i even after conditioning on total consumption. Families with children in bad health might receive transfers that can also produce a negative correlation between ε i and household income. These arguments would prevent us from using household income as an instrument. We therefore try alternative identification strategies. Attanasio and Lechene (2002) estimate Engel curves using municipality wage as an instrument for consumption. They find more reasonable results than when household income is used as an instrument. We follow them and use municipality wage as an instrument for total consumption. This obviously precludes the introduction of community fixed effects. In this case the main identification assumption is that municipality wage is not correlated with the error term once the effect of other covariates have been taken into account. For instance, it is likely that municipality with higher wages have also better access to public infrastructure and sanitary conditions. For our identification assumption to be valid, we need to include in X c all the public infrastructure variables that might be correlated with municipality wages. This is obviously a strong assumption but we will rely on a particularly rich set of community characteristics so that it could be plausible that any correlation between municipality wage and ε h has already been taken into account by the variables in X ci. If our 6 assumption fails to hold, we expect an upward bias in how household consumption influence child health.
As an additional strategy, we also consider household assets as instruments. This identification strategy allows considering municipality fixed effects but assumes that decisions over the household assets considered do not depend or respond to shocks to child health. The use of community fixed effects is particularly appealing, as it will control for the absence of the long-run price structure. However, we will have to assume that transitory price changes do not influence child health. An obvious drawback from the use of community fixed effects is that one cannot identify the effect of community level infrastructure in child health.
We will use whether or not the household owns animals, bikes and/or motorbikes. Households living in the rural part of the municipality might be more prone to own these assets. Moreover, they might have worse access to health and sanitary infrastructure. If this was the case, we expect that the importance of household consumption will be underestimated when we use the ownership of animals, bikes and/or motorbikes as instruments. We will use dummy variables to indicate whether or not the household lives in the rural concentrated or rural disperse location of the municipality to, up to certain extent, take into account this problem. However, it might also be argued that household with these assets might be richer than the average, and might enjoy better living condition. Consequently, it is not clear the direction that the bias will take. There are other assets that we have explicitly decided not to use as instruments. We will avoid using assets related to the quality of the diet like the ownership of fridge or blenders. We will not use the ownership of fans as an instrument as this could be correlated with weather conditions that might influence the prevalence of infectious diseases. We do not use either the ownership of TV or Radio as it can be correlated to the access of health related information (Thomas, et al. 1991 ). We do not use either whether or not the household owns the house because this can influence their incentives to invest in sanitary or water infrastructure.
As is always the case with identification assumptions, one cannot test them. However, we believe it is interesting to check how the results change using different sets of instruments and econometric specifications. Notice that we are assuming that household consumption is the only right-hand side variable that might be correlated with the error terms. For instance, we are assuming that parent's education is not correlated with inter-generational-correlated genetic endowments that might be part of
In order to estimate how the effect of public infrastructure differs across education groups, and gender, we will also estimate the following regression:
where G i takes value 1 if the i-th child is a girl, and 0 otherwise. The vector Z i includes the square terms of the previous covariates. The coefficient δ 1 captures for the interactions between community and education variables. This is important to assess whether public investments benefit more or less to the more educated. The coefficients δ 2 and δ 3 estimate the differential effect of parent's education and community variables across gender.
The comunity variables, X ci. , can be divided in those that might be affected by policy ( the presence of a hospital, the availability of nutritional programs, the coverage of the piped water networks, and education infrastructure) and those that influence child health but that cannot be influenced by policy like altitude. We will obviously focus our discussion on those that can be influenced by policy. The availability of a demand oriented nutritional program called Familias en Accion is within our set of community variables. This might help us, up to certain extent, to assess the relative merits of demand versus supply oriented policies.
The Sample
The dataset used for this paper comes from the baseline data of the evaluation of Familias en Acción, a program implemented by the Colombian government to foster human capital accumulation among poor children living in small municipalities. The program, modeled after the Mexican PROGRESA, provides monetary transfers to mothers in beneficiary families, conditional on having completed some requirements: (a) children under seven should be taken to growth and development check-ups, (b) children between 7 and 17 years old should regularly attend school. In order to understand the characteristics of our sample, it is important to roughly understand the requirements to participate in In order to obtain the sample, the universe of municipalities was those with little more than 100.000 individuals. The municipalities were classified in 25 strata according to geographical region, population size living in the urban part of the municipality, the value of synthetic index for quality of life (QLI) as well as education and health infrastructure.
6 Two treatment municipalities were randomly selected within each stratum among the municipalities participating in Familias en Accion. For each treatment municipality, a control municipality was chosen as the most similar to the treatment municipality in terms of population size, population living in the urban part of the municipality, and QLI among the set of municipalities not participating in Familias en Accion but belonging to the same stratum than the treatment municipality. In practice, most control municipalities are towns without a bank (but satisfying the other requirements).
Within each municipality, eligible households were those registered in SISBEN 1 as of December 1999
and have children less than 18. SISBEN is an indicator of economic well being. Though SISBEN 1 households are typically very poor households, the SISBEN index is not computed using household consumption but some external signs of living conditions. Consequently, our consumption variable is not censored. Moreover, this variable offers a non-trivial range of variation that can be found in Table   1 . This can be explained because some of the households that were SISBEN 1 as of 1999 would have higher scores at the time of the Familias en Accion baseline interview. The SISBEN score has been recomputed using the data from the Familias en Accion baseline survey. It has been found that 37% of the households would get a score of SISBEN 1, 41.7% were SISBEN 2 and 21.2% were SISBEN 3 or more at the time of the Familias en Accion baseline survey (Econometria et al. 2003) . Notice that it is the SISBEN score of 1999 what determines the inclusion in our survey, and not the score they would have obtained at the time of the baseline survey.
Two types of surveys were administered. Community level variables were obtained through an interview administered to the major. Household and individual variables were collected using an 9 extensive household survey that was administered to a sample of households eligible to participate in Familias en Accion:
As a result of this sampling scheme, the municipalities included in our sample should be more 
The Data
Household and individual variables were collected using an extensive household survey that includes information on household structure, household consumption, expenditure, income, health indicators and educational attendance. The survey was conducted between June and October of 2002. In this subsection, we will comment on the main variables used in the analysis. We will also use weight for height, weight for age, and leg length for age as health measures. Weight for
Height provides a measure of short run changes in nutritional status. Wasting, or low weight relative to kids of the same age and sex of the reference population, might be due to starvation and severe disease (in particular diarrhea). Lack of evidence of wasting in a population does not imply the absence of long run nutritional status reflected in low height for age. The relation between weight and age is a composite measure of height for age and weight for height, and consequently, it confounds the short and long run health problems. We will also use Z-scores for weight for height and weight for age.
Height for age, weight for height, and weight for age are probably the most traditional measures of nutritional status in children. We will also use a more innovative measure: leg length per age. According to Gunnell et al. (1998) , leg length is a particularly sensitive marker for childhood diet, infectious disease exposure, and poor living conditions. In fact, until puberty, height increases are in greater part attributable to leg growth (Gerver et al. 1995, and Gunnel et al. 2002) . Improvements in the nutritional status of populations are more related to leg length than trunk length (Tanner 1982) . As in Wadsworth et al. (2002) leg length was measured as the difference between standing and sitting heights. Leg length is not available for children under 2 years old, as they need to be measure in recumbent position. As leg length values are not available for the NCHS/WHO reference population, we will use leg length directly rather than the Z-score.
According to Table 1 , the average value of HAZ (height for age Z-score) is -1.22 much smaller than 0, the value for the reference population. This confirms that stunting is a serious problem in our sample.
On the contrary, the value of WHZ (weight for height z-score) is very close to the one of the reference population, confirming than WHZ and HAZ are not always related. Overweight is not a problem is our sample. Only 2.5% of children have a weight for height z-score larger than 2. Form basic tabulations of the value of the z-scores, It is easy to see that the discrepancy between the values of our z-scores and zero is not constant across age groups. It is difficult to know whether these differences are because of different growth trends between Colombian children and children of the reference population, or because a more fundamental issue. In any case, we will control for age and sex through polynomials in our estimations.
Household level variables are head of household's and mother's education, mother's height, and the logarithm of consumption. Mother's height is an obvious predictor of child height. 8 The influence of maternal education in child health can be overestimated if maternal endowments are not taken into account . We consider separately head of household and mother's education as they might differently influence child health .
Household consumption data includes information on 96 different types of food, tobacco and alcohol consumption, transport services, personal care, household cleaning products, entertainment, clothes for adults, clothes for children, health related expenses, house furniture and gambles. We collect data not only on expenses but also on consumption of goods that were not bought in the market but come from in-house production or in the form of gifts. In-kind consumption is valued at market prices, which are averaged across households in the village. The ability to measure consumption in kind is particularly important in these societies, where most households are involved in some type of agricultural activity. Not surprisingly, around 60% of household report to have some non-market related consumption. For the average household in our survey, consumption in kind accounts for about 25% of the value of food consumption (see Attanasio et al., 2003) . Table 1 reports the distribution of household consumption.
Municipality level variables are very important for the purpose of this paper. All the municipalities have either a public hospital or a public health centre, which is less complex than a hospital but usually have a physician for most of the day. HOSP is a binary variable that indicates whether or not the 12 municipality has a hospital. PIPE (the proportion of households in the municipality, not only of our sample, that has access to piped water at home) is another variable directly related to policy.
FA is a binary variable that indicates whether or not the households of the municipalities had receive any payments of the Familias en Accion program in June 2002, the start date of the survey under study.
Households in some of the municipalities started to receive payments for longer than 6 months before the baseline interview, but for most of them it was just six months before the interview. The little time that the program has been operating should be taken into account when analyzing this variable, especially when the dependent variable is height for age or leg length as they might not be sensitive to short-term nutritional changes. Moreover the interpretation of the coefficient of FA in the regression will not be clear cut as (i) the allocation of the program was not random as explained in the previous subsection, (ii) the program might have increased household consumption which is also a regressor in our specification. The purpose of this paper is not to evaluate the impact of FA program, what is done elsewhere in Attanasio et al. (2003) and in future work.
In Table 3 , we compare municipality level variables between those municipalities that had not received payments in June 2002 and those that had received some payments. 9 We limit our comparison to municipalities where at least 20 households were interviewed, as these are the ones used in our sample. Table 3 shows that the municipality characteristics are reasonable well balanced, particularly the ones more related to health infrastructure: presence of a public hospital, the travel distance to a health care provider, the coverage of the piped water network, the population size, percentage of urban population, the index of quality of life, and the education infrastructure. This is not surprising given that the control municipalities were selected as the most similar to the treatment ones within each stratum (see the previous section). We were expecting to find significant differences in the presence of a bank in the municipality, as this was one of the requirements to be eligible for the program. In fact, many of the control municipalities did not get the program because they did not have a bank. We find some significant differences in the price of rice and CURFEW. The first one, even if it is statistically significant, is small in size: about 5 cents of a dollar for a kg of rice. CURFEW is only marginally significant at the 5%. If many differences are tested, one will always expect to find some statistical differences. Other variables that measure general living conditions are percentage of urban population, population size, municipality surface, altitude, and quality of life index. We do not appreciate significant differences across these variables.
We also introduce in the regressions variables related to education infrastructure, as well as the average number of hours a week that the public hospitals or health centers provide growth and development check-ups, and the average travel time to a health care centre in the municipality computed using our sample.
Other municipality variables less directly related to policy are population size, QLI, municipality surface, percentage of urban population in the municipality, whether or not the municipality has a bank, and altitude from the sea level. Given the serious violence problems that take place in Colombia, we also consider whether or not there was a curfew in the municipality when the interviewers administered the interview.
In one specification, we will use the average municipality wage as well as the average wage of those living in the urban part of the municipality as instruments for consumption. Their average value is two thirds of the minimum wage. This is not strange, as we do not expect our population to be strongly attached to the formal labor market. In other specifications, we will use binary indicators of whether or not the household owns a bike, motorbike or animals. Table 2 shows that most of the children live in households that owns animals (66%), while 36% own a bike and only 4% own a motorbike. Table 4 shows the results of the first stage regressions, that is, the regression of log consumption over the instruments and other covariates. The R-Square changes from 0.10 to 0.15 when municipality wages are used to predict log consumption, and changes to 0.16 when the assets are added to predict log consumption. The F-test for the joint significance of the instruments gives a P-value smaller than 0.001, for any of the set of instruments used.
The Results
Tables 5 to 8 report the results of the first regression described in the methodological section, the one without interaction terms. We use four health measures: the Z scores of height for age, weight for height, and weight for age, as well as leg-length. For every health measure we compute four sets of 14 regressions: (i) Ordinary Least Squares regression without municipality fixed effects, (ii) Ordinary Least
Squares regression with municipality fixed effects (iii) two stage least squares with municipality fixed effects using household assets -BIKE, MOTORBIKE, and ANIMALS-as instruments for consumption, (iii) two stage least squares without municipality fixed effects but community variables using household assets as instruments for consumption, and (iv) two stage least squares with community variables using average -for the whole municipality and for the urban part-municipality wage and its square term as instrument for household consumption.
We will briefly comment on the estimation of standard errors. When we use community variables, instead of fixed effects, we adjust for clustering at the municipality level. This takes into account the spatial correlation of the error terms of every children living in the same municipality. When we use municipality fixed effects, we will adjust the standard errors to take into account the correlation of error terms of children living in the same household, as any correlation at the municipality level will be considered by the fixed effects. The results correct for the different probability of selection in the sample using sampling correction factors. Table 5 reports the results of height for age. The second and third columns report the OLS estimates, the second one without municipality fixed effects but with municipality variables, and the third one using municipality fixed effects. Both models provide very similar coefficient estimates, especially the one related to household consumption. This might be implying that our municipality level variables are controlling adequately for community determinants that might are correlated with household consumption. In fact, the R-square only changes from 0.16 to 0.18 when one includes the fixed effects instead of the community variables. Notice that we are including municipality variables that might be directly related to child health (HOSP, G&D, TIME, PIPE) as well as variables that are correlated with general living conditions as IQL, BANK, POPUL, URBPROP, RICEPRICE, CURFEW, and SCHOOL_POB.
We note that the mother's height is an important determinant in the regressions and have very robust results across the four specifications. Children tend to be taller if their mother is taller. AGE is another very important determinant. It is difficult to know whether this just adjusts for differential trends in growth between the reference population and our population, or whether this means that nutritional status actually changes by age.
The fourth, fifth and sixth columns show the results of the models estimated using instrumental
variables. The fourth column shows the results of using household assets as instruments, while controlling for community fixed effects. The fifth column also uses household assets as instruments but it conditions on a wide set of community characteristics instead of using community fixed effects.
The last column uses average wages in the municipality as instruments. Though the IV estimates are less accurate than the OLS ones, our estimates are significantly different from zero at the 95% of confidence. The point estimates are much larger than the OLS results. This is consistent with our hypothesis that the OLS might be biased downwards because parents might increase household consumption when a child suffers of poor health. The similarity among the different set of IV estimates, which are based on different identification assumptions, is somewhat surprising. The similarity between the IV estimates that use household assets and municipality fixed effects, and the estimates that use municipality average wages as instruments reassures us, in that our municipality level variables might be controlling adequately for any correlation between average wages and community determinants of child health. Notice that the OLS regressions with and without municipality fixed effects also provide us with similar estimates and measures of goodness of fit
Head of the household's education do not seem to influence child height, especially if one controls for the endogeneity of household consumption. In this case, the coefficients shrink towards zero. Mother education positively influences child height. This effect is significant for primary education. The coefficient for secondary education is of similar size but less precisely estimated, probably because of few mothers have secondary studies. We will now comment on the estimates of the effect of the municipality variables. Having a hospital improves children height. This is a robust result for the OLS and IV specifications. The rest of policy related variables are not significant, at least in this basic specification. It is a robust result across specifications that BANK and CURFEW does not influence child height in our sample. This is important, as these were the variables in which we found differences between municipalities that had received FA payments before the baseline and those that had not. FA has a negative sign though it is not significantly different from zero. This is strange as Familias en Accion is a program that tries to improve child health. The negative sign is probably because household consumption in households living in Familias en Accion municipalities has already increased due to the program but height has not improved yet given that households have been exposed for little time to the program. Some of the variables reflecting general living conditions do not have significant impacts on child health (CURFEW, SCHOOL_POB, POPUL, and BANK), while others do, such as IQL, ALTITUDE and URBPROP. Table 6 shows the results for weight for age. As in the height for age regressions, we obtain that the OLS with and without fixed effects provide very similar estimates and goodness of fit measures. We also obtain that the coefficients of household consumption are positive and similar across the different IV specifications. The IV estimates are also larger than the OLS ones, which is consistent with the hypothesis that OLS might be biased downwards.
As in the height for age analysis, weight for age increases with mother's height. We obtain that child health insurance positively influences weight for age. Our IV estimates for the influence of health insurance are very close to 0.203 that is the impact of the Vietnam Health Insurance estimated by
Wagstaff and Pradhan (2003) using difference-in-difference propensity score matching. The results on education are very similar to the ones on height for age. The importance of mother's education is quite substantial, while the importance of the head of household's education is negligible. In this specification, we do not find that any of the estimates of public infrastructure is significantly different from zero at 5%. The FA coefficient is positive but its effect in only significant at the 10% on the OLS model. The presence of a public hospital shows positive impact but not significantly different from zero at usual confidence levels. Table 7 gives the results for weight for height. The results on consumption and public infrastructure are not very promising. Consumption is not significantly different from zero at the 95% of confidence in most of the specifications. Mother's education does not seem to play a role either. HOSP and PIPE seems to have, if any, a negative effect on weight for height. The only relevant result is that FA has a positive impact on weight for height according to the OLS specification.
The sample for leg length is of only 6356 children as we only have leg length measures for children older than 2 years old. We do not standardize leg length as there are no values for a reference population. We use polynomial in age and sex. As the dependent variable is not standardized, we tried higher order of the polynomials than the ones that we used for height, but these extra terms were not significant. Probably this is because leg length is only available for kids older than 2 years old. The results are quite similar to the ones of height for age in terms of the patterns found for household 17 consumption and education. HOSP is positively related to leg length though it is less accurately estimated than when height for age is used.
Up to now, we have commented the results on the first type of regressions given in section 2, those that did not have any interaction terms. We now proceed to comment the results of the regressions that included interaction terms between (i) gender and mother's and head of the household education,
(ii) gender and the policy variables (G&D, HOSP, PIPE, FA, TRAVEL, PRICE RICE), (iii) mother's and head of the household's education with (G&D, HOSP, PIPE, FA, TRAVEL, PRICE RICE) and (iv) (G&D, HOSP, PIPE, FA, PRICE RICE) with RURAL. 10 We also included the squared terms of all the continuous variables of the model, including the log of household consumption. Due to tractability of the estimation and interpretation of the results, we did not interact gender or education with variables not so much closely related to policy, as those that reflect general living conditions.
The presence of collinearity is a usual problem when interactions and squared terms are used. For instance, the squared of log consumption was not significant in any of the regressions, and moreover its introduction made that the first power was not significant either. For this reason, we then proceeded to obtain a more parsimonious specification based on eliminating squared and interaction terms that were not either individually or jointly significant. The results on the full specification are not reported but are available upon request. In tables 9 to 12 we report the results of the more parsimonious specification. We will comment the results that are based on the IV specification. Table 9 reports the results of height for age. The point estimates of consumption do not virtually change from the basic specification reported in Table 5 . HOSP is positively related to child height and none of its interactions were significant. The interactions of PIPE with the head of the household's and mother's education are not individually significantly different from zero, but they are jointly with P-values about 0.02. In fact, we find that the marginal effect of PIPE in the urban part of the municipality is statistically significant from zero at the 7% if both head of the household and mother have at least some primary education. This result resembles Jalan and Ravallion (2003) that find that gains from piped water in the house tend to be smaller for children with less educated mothers. Our finding is consistent across both IV specifications. The effect of PIPE in the rural part is much smaller, probably because the coverage of the network is bad. The marginal effect of G&D at its average value is positive and marginally significant at the 8%. For those children with more educated head of the household, we find that the price of rice negatively influence child height. When we analyze interactions with gender, we find that girls benefit more than boys of having a head of the household with secondary education, as well as from the extent of the piped water network. However, this effect is only significant at the 10%. Table 10 reports the estimates for weight for age. The only interactions with gender that are statistically significant from zero are the ones with education, but the interactions with public infrastructure and other policy variables are not. The effect of the public hospital is only significant for those households with a mother with at least some secondary education. The squared terms of G&D and PRICE RICE are statistically significant from zero at 5%. The interactions of the price of rice with education were also significant. To interpret the results, we compute the marginal effects of these variables at the mean covariates. We find that the marginal effect of G&D is positive and statistically significant at the 99%.
The marginal effect of the price of rice is negative and statistically significant from zero, except when the head does not have any education or when the mother has secondary education and the head has primary education. It is to explain why the elasticity of health with respect to the price of rice varies across education groups. It might even that some of that price variation is related to quality of food or availability and price of other types of food. Table 11 reports the estimates for weight for height. The results are somehow similar to weight for age, except that the effect of a public hospital is not significant for any education group. The interactions of parent's education with gender are still significant, as well as the same marginal effect of the price of rice. The marginal effect of G&D is positive at its average value and statistically significant at the 99% in case the head has some primary education, but no distinguishable effect is found for the other education groups. Table 12 reports the estimates for leg length. Most of the squared terms and interactions are not significant. As in height for age, we find that both the head of the household and the mother must at least have some education for PIPE to have an effect. These effects are robust across the IV specifications. The P-value that these marginal effects are different from zero are between 0.07 and 19 0.001 depending on the education group and particular specification. These effects do not show up in the rural part of the municipality.
Conclusion
This paper has analyzed the determinants of child health in a sample of poor children living in small Colombian small municipalities. We have found that both household variables and public infrastructure variables are important determinant of child health. Among household variables, we have found that household consumption is an important determinant of both long term health (height for age, leg length) and medium term health (weight for age). This has important consequences for policy. Lack of household resources will be translated to child health, and it will probably damage long run welfare and human capital accumulation. Ensuring adequate household resources should then be in the agenda of policy makers. We have also found that mother's education is an important determinant of child health, especially height for age and weight for age. We cannot identify if this is because of increase of bargaining power within the household or because increase in efficiency when combining health promoting inputs. Independently of the channels through which they operate, policy makers should consider the impact of women education on child health when the cost-benefit of different policies is being carried out. Among household related variables, we have found that having formal health insurance improves short and medium term measures of health, but its effect is not distinguishable in long-term measures. Wagstaff and Pradham (2004) have found very similar estimates of the effect of the Vietnam Health Insurance on weight related outcome variables. They use difference-in-difference propensity score matching that is a more robust estimation technique than the one we use in this paper.
We have analyzed a comprehensive set of public infrastructure variables: the presence of a public hospital, the coverage of the pipe water network, the travel distance to a health care provider and the number of hours that growth and development checkups are provided in the municipality. Average travel time in the municipality has not had any appreciable effect over child health in our sample.
However, the presence of a public hospital influences positively long term measures of child health.
This result is invariant to whether or not we use consider household consumption is endogenous.
Moreover, we cannot capture any differential effect for households living in the urban or rural part of 20 the municipality. It is important what services health care providers offer and the accessibility of them.
We have found that the number of hours of growth and development check-ups, which are free independently of the insurance scheme, influence both long-term (height) and medium term (weight)
indicators of health. We should mention that this variable is probably very much correlated with other measures of accessibility and inputs of health care supplied in the community. So, it would be difficult to disentangle the effect of it from any other measure of health care access or output.
We have also found that the coverage of the piped water network positively influenced child health if the parents have some education. This resembles the finding by Jalan and Ravallion (2003) . This emphasizes that many health care interventions cannot be considered isolated from the rest of the background of the communities and that bottleneck are likely to occur. It also highlights how different health care policies might have different distributional effects. Some mechanisms should probably put in place to avoid the type of effects. Apart from fostering general education, it is an open question whether or not targeted campaigns are likely to improve people's knowledge on how to benefit from public infrastructure.
Investment in a public hospital and other public infrastructure could be justified both for distributional and efficiency motives. Public hospitals could constitute important safety nets and consequently might benefit more to the poorest. However, they could also be justified on efficiency grounds, as children living in credit constrained households might not receive appropriate care unless it is affordable. The returns to the increase of these children human capital can be very high indeed and might be unexploited because of the lack of appropriate insurance markets or because some individual households might not recognize them. The motives for extending the coverage of the piped water network are probably even clearer. Despite its beneficial effects on children height (and presumably on overall human capital), individual households are probably unable to undertake the investment on their own.
While a full fleshed cost benefit analysis of different policy interventions is beyond the scope of this paper, our exercise that focuses on a sample of poor households provides some important element for such an exercise. It is quite clear that additional infrastructure would be beneficial, and that benefits are enjoyed by poor households. It also stresses that the effect of some policies might depend on the 21 education background of the population. This should be considered when planning these types of policies so that additional mechanisms are put in place to ensure that bottlenecks are alleviated.
The methodology of our paper has remained simple. Still, some particular issues are worth mentioning.
First, we have found that OLS estimates consistently attribute much less importance to household consumption for the production of child health than instrumental variables techniques based on municipality wages or particular household assets. Second, we would like to emphasize that the effects of the water piped network, price of rice, and growth and development check-ups would not have shown up should we had not considered appropriate interaction and square terms of these and other variables. Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% -4.545 -4.102 -4.173 -4.557 -4.548 0.282 0. Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% Robust standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1%
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